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[UTHORS:  _Polukhin, P.I., Zheleznov, Yu.D., Polukhin, V.P., Radyukevich, L.V.
. Pratusevich, I.I., Nikolayev, V.A. - R o ‘

TITLE: " The effect of technologioal factors on the profile section of thin
strip mill x_'olla B . :

PERIODICAL: Stai', no. 13, 1963, 146 - 152 -

TEXT: This problem hias ‘been studied at ‘the Magnitogorakly metallurgiche-

skiy kombinat (Maghitogorsk Metallurgical Combine), on continuous 1,200 .mm four-'
nigh cold rolling mill rolls and 1,450 mm hot rolling mill rolls,.in 1961 - 1962. .

The article is a summarizing report on the theoretical and ‘experimental research
relating to the changes' of the profile section of work rolls and backing rolls
due to heat effects. (convexity at the center of the roll surface), to wear and
tear of the rolls, etc. Measures to prevent these phonomem involve the balanc-

ing of heat effects by modifying the intensity of cooling accordingly, preferably

with an automatic regulaticn, by means of ‘a pickup signaling the distribution of

expansion over the width of the strip and ensuring that cooling at the edge parts
is more intense than the heat release. For hacking rolls this can be obtained
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by giving them a ,ap'eci‘aLl profile section (alipping 6r'gx'bov1ns' at the edges))
moreover, by giving the roll barrel a surface of varying wear resistance, ad-
Justed to the forces applied to 1t (by hard-surfacing with hard alloys). The

measures recommended are covered by Author's Certificate No. 142.269, 1961 (Ref.
5) and No. 151976, 1962 (ReZ. 3). There are 7 figures. . . :

ASSOCIATIONS: Moskovekiy institut stali 1 splavov (Moscow Institute of Steel -
. and Alloys); Magnitogorskiy metallurgicheskiy kombinat {Magnito-
.- gorsk Metallurgical Combine) R ’
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PITLE: Determination of the photoele.sticity of ag‘ fine-grained annealed silver
i chloride constant subjected {to elsstic and plastic deformation

| SOURCE: IVUZ. Chernay2 xgetullurgiya , D0« 3, 1961& , 81-86

; TOPIC TAGS: Photoelasticity, AgCl, Mo, vending test, tensile test, residual

i stress, elastic deformation, plastic deformation)AgCl deformation

' ABSTRACT: The suthors jnvestigated the photoelastic properties of fine-grained

! Apolycrystalline AgCl subjected to plastic and elastic deformation after annealing.
Single crystals with a diameter of 31 mm and & height of 120 mm were grown in Mo
glass erucibles in & vertical tubuler electric furnace with a rated temperature
~gradient. The grovn crystel was cut into LO-45 mm cylinders and reduced to 2 to T
% mm-thick plates that were annealed for recrysta.llization. With a 95% deforma-
.tion rate 10-hour nopding was found to be optimal. Maximum grainsize was 0.05
‘qm end no residusl stresses were detected in the gpecimens. pending - tensile
tests ylelded the rela.tion_ship petween the values of the optical difference in
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.TITLE: Adaptation of the electrohydrodynamic analogue method to the theory of L
‘metal processing under pressure f

'

. ' SOURCE: IVUZ. Chernaya metailurgiya, no. 5, 1965, 57-g4 (gf
oy - \
_TOPIC TAGS: plastic flow, mathematic model, metallurgic process, pressure casting |

' ‘ABSTRACT: The application of the theory of complex variables to plastic flow dur-
ing metal processing was studied by the mathematical modeling of potential fields, !
<+, In particular, the method of electrohydrodynamic analogues was found to be directly;
~~applicable to metal processing theory. Three specific cases are considered: the |
}f_ggéngral'theory of plane-parallel plastic flow, the drawing of profiles of intri- -
"Vtgcate form, and the pressing of profiles of intricate form. Plastic flow equations ,
“1are given for plane-parallel fiow in terms of complex variables, utilizing a mathe~:
. matically postulated Q-plane, vhich allowed approximate calculations to be made for
.~:the energy and strength paramsters of the process. The flow pattern is presented, ;
vvt;eard 1/2 : '
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-along with a parametric plot of the Q-plane. For the case of the drawing of intri-|
.;cate shapes, a similar approach was given. A deformation function ¢=d(x, y) is |
-~ used to calibrate a draw plate; this function is determined by solving a Laplacian
" in x and y for specified bounda:’y conditions. Results are given for 1-¢, calcu-
. .lated at the center of the draw plate, as a function of degree of deformation. For
- .the final case, pressing of profiles of intricate shape, a further innovatiop is ;
‘made in the general mathematica: treatment, by using 5 ' !
: - . =0yt ‘
.. to describe the velocity field. A complex potential is calculated, and the flow

i to be equivalent to those obtained during metal processing. Orig. art. has: 6
- |figures., : ‘ ' c :

*-/ASSOCIATION: - Moskovskily institut stall.l splavov (Moscow Institute of Steel and

:behavior of a thin walled pressing 'is described. Flow lines are sketched and showng'

_Alloys)
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| AUTHOR: Polukhin, P. L; Arkhangel'skiy, A, V.; Knyshev, Yu. V.; Masterov, 1
VLA T 7L V75T . 75y
| TITLE: Experimental study of the mechanics of rolling bimetal ‘4" ‘

| SOURCE: IVUZ. 'Chernaya inetallurgiya, no. 8, 1965, 73-79

| cladding & AT

"ABSTRACT: This study in the rolling of bimetal was conducted to provide informs-
! ation for selection of proper thicknesges of the initial metal sheets to give the
required relative thickness in the final bimetal, The effect of the ‘initial ratio of
sheet thicknesses and the efiect of total thickness on the strain and force parame-i{
ters of the rolling process viere examined using bimetal of aluminum A000 and
electrolytic copper of equal thickness to make up sandwiches 2, 3, 5, 10, 15
and 20 mm thick, and using sandwiches in which the aluminum: copper thickness
varied from 0. 13 to 6. 70. Deformation irregularities are reduced as the total

thickness_is reduced to 5 mm. The anomalous increase in irregularities below

TOPIC TAGS: bimetal, metal rolling, gheet metal, aluminum, copper, metal
¢ sz, oo

dcara 13
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1 this thickness was attributed to the greater deformation of aluminum in compari-
" son to copper as -sheet thickaess is reduced. The pressure of the rolls is greater,
on copper than on aluminum of equivalent thickness, and specific pressures are
minimum on sandwiches abcut 10 mm thick. As the thickness of the copper sheet
in a 10 mm sandwich is decreased its deformation is reduced, and when the
aluminum: copper ratio reaches 5. 9-6. 7 the sheets do not laminate. The distri-
bution of torque between the rolls for bimetal over 5 mm thick was examined,
but further study is required for thinner bimetals. The forward slip on aluminum
is always greater than on copper w

hen rolling bimetal, and as the initial thicknessd
ig increased from 2 to 13 mm the slip on copper is I

educed to zero. Measure-
ments of the contact arc beiween the metal sheets an

d the rolls showed that its
! length is determined by sandwich thickness, the amount of reduction per pass,
" and the ratio of the mec

hanical properties of the sheets and their thicknesses.
Because of the complexity of the effects associated

with the deformation of bime=-
tal, further study of the spucific pressure an

i

d of friction force diagrams is re-
quired. Orig. art. has: B figures , '

3 Cgrd2/3 o
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r'of the: backing—up poll‘f and by the nonumformxty
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i the roll: systgm of a four-high mill has on the st
al siirip thickness can be reducéd only when both the' fac-
metilrs” (ratio of workmg “to- backing=up’ roll: dlameteve '
)f the backlng—up roll) and the stmp w1dth (B/L)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

vorking :and backmg—up rolls’ in P
1680 (a) and 1850 (b) mills, - |

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

a 2500 cold- rollmg mill and in {‘ s
the finish' stands of a 2500 hot [ "
rolling ~mill. a---l',/Db --“79

: » o 363 b--b/by -\ o=

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

ress—stram dlagrams
fop. onvergence of axes in: models»

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001341920002-9

POLUKHIN, P.I.; VORONTSCYV, V.K.; Prinimal uchastiye Pravdin, 4. V., inzh.

Investigating th> stress condition in rolling high ingots., Izv.
vys. ucheb. zav.; chern. met. 5 no.8:79-86 162, (MIRA 15:9)

1. Moskovskiy inatitui stali i splavov.
(Rolling (Metalwork)) (Strains and stresses)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000

S
;

CIA-RDP86-00513R001341920002-9

POLUKHIN, P.Y.; VORONTSOV, V.K.
" ed conditions
Determifing the ccmponents of stressed end deform 8
in the plagtic rarge by opticel test data. Izve.vys.uche‘?.zav. i 112)
chern.met. 5 no.11:80-89 '62. MIRA 15

1. Moskovskiy institut stali i splavove
(Deformations (Mechanics —Testing)
(Optical measurements)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

deformation, multihole,diel N

] nformally in the up- .
ized polygon A with apexes = | '+
‘plane Im >0 is introduc-"

the ghear force | .

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

determines

Surfaces that pass through angle pomts and
’:mgle 1}/ Let'us limit the zones of intensive plastic 1
I correSpondmg to surfaces A1A2A3A8 and. L
';velocmes will be considered only for sectxon

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9
EICEEC: I R VN PR {:‘, [ESROND FEEY T L U Ee T il s T e D i s e RN T A

S/148/63/000/001/006/019
E193/E383

' AUTHORS: Polukhin, P.I., Vorontsov, V.K. and Rutman, G.G.

TiTLE: Investigation of the stress and strain state in
rolling. Part I

i PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Chernaya
: metallurgiy=, no. 1, 1963, 58 - 066

| TEXT: The object of the present investigation was to study

i the distribution of strain and stress in the actual deflection

i region & a function of the geometric parameters of the rolling

" process. Strip spe¢imens, 10-73 mm thick, were investigated

‘ on a laboratory, two-high stand with rolls 139 and 185 mm in

. diameter, the absolute reduction varying between 0.5 and 6.5 mm

! so that the d/hsr ratio covered ranged from 0.12 - 1.2 (fd is

i the length of the geometrical deformation zone, hsr being the

i thickness of the strip). Stresses and strains were determined by
: using optically sensitive coatings and inserts, tensometric
{ measurements and the coordinate-network method. The results were
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Investigation of the stress .... £1935/E383

used to plot the isoclinic curves Ga = const, where © is the
angle of deflection and one of the principal strains) and curves
representing €, - £, = const. The results of analysis of these
curves can be summarized as follows: 1) rolling in the Zd/h
range studied is characterized by nonuniform strain ad stress s
distribution, this effect being particularly marked in the
material entering the rolls; 2) as the ed/hs ratio increases,
the degree of nonuniformity of strains normal fo the direction of
rolling in the metal leaving the rolls decreases and the

r

character of flow of the metal entering the rolls changes;
3) three types of the stress-strain state can be distinguished,
' depending on the value of {.,/h__: a) a most uniform distribution
of stress ad strain across the hickness of the strip in g large
part of the geometrical deformation zone is attained at 2

/h_ =
= 1.2, some degree of nonuniformity being observed in metag ST
entering the rolls; the rolling process under : these conditions
is characterized by triaxial compression in the entire actual
deformation zone with the exception of the region adjacent to the
plane in the pre-deformation zone, which is not under external
Card 2/4
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Investigation of the stress .... E1953/E383

load; b) at 0.3< €. /n < 0.8 deformation becomes less

uniform; the state of triaxial compression does not extend to the
central layer of the strip in the geometrical deformation zone

and large tensile stresses are set up in the pre-deformation zone
which - in the case of metal with a low margin of plasticity - can
lead to fracture; c¢) at ¢ /n < 0.3 , the metal is compressed
throughout its entire thicknéss®but there is a great difference
between the strength in the surface and central layers of the strip;
the stress state is characterized by high tensile stresses along the
axis of symmetry, both in the pre-deformation region and in the
geometrical deformation zone; a limited increase in the degree of
uniformity of deformation across the thickness of the strip can be
brought about by further decrease in € /h__; &) the strain-
stress gate across the width of the strip 15 both nonuniform and
heterogeneous; 5) the length 4 of the actual deformation zone
depends on the value of £d/hsr ,%the - a/gd ratio increasing

from 1.5-2 at ed/hsrcg 1 to 3-3.5 at &,/h L 0.3.

There are 3 figures.
Card 3/4
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B Theoretical investigation of the longitudinal rolling process
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ilvsis of elastic compression of rol?.s on a
T to Gerts., Izv. Vys.

Comparative
162, (MIRA 15:6)

four-high mill ard cylinders according
ucneb. zav.; chern, met. 5 no,5:115~119

1. Moskovskiy institut stali. )
(Rolls (Iron mills))
(Deformations (Mechenics))
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POLUKHIN, P.Ile; GUN, G.Xa.; MASTEROV, V.A.; KNYSHEV, Yu.V.
e A — e ity

Calculating forces and deformations in t :

solids. Izv.vys.ucheb.zav.; chern.met. 5 no.6:71-75

he reduction of laminuted
,62.
(MIkA 15:7)

1. Moskovskiy institut stali.
(Laminated metals) (Forging)
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AUTHOR: Polukhin, P.I., Professor, Doctor of Technical Sciences

e em e et

TITLE: On the Training of Expert Metallurgists in the USA (O pod-
gotovke spetsialistov metallurgov v SSha)

PERIODICAL: Vestnik Vysshey Shkoly, 1958, Kr 3, pp 91 - 96 (USSR)
ABSTRACT: The article contains general information on the training of
Bachelors, Masters, and Doctors of science in metallurgy in

the USA. There are 3 tables, 1 diagram and 1 American referemce

AVAILABLE: Library of Congress
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POLUKHIN, P,I,; OSADCHIY, V,Ya.; GOLUBCHIK, R.M.; ZEL'DOVICH, L.S.
RIS A
Determination of axial forces acting on a piercing mill mandrel,
IzV.vyBeuchebezav,e; chern.met, 4 1n0,5:102-108 '61, (MIRA 14:6)

1, Moskovskiy institut stall.
(Rolling mills—Equiment and supplies)
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POLUKHIN, P.I.; OSADGHIY, V.¥a; GOLUBCHIK, R.M.; KIRVALIDZE, N.S.

Experimental swmrestigation of the tube piercing process. IzVe

' 3 .7:88-96 161.
VyBe uch'eb. zav,; chern. ?ft. 4 mo.7:88-9 NI 14:8)

1. Moskovskiy institut stali i Yughnotrubnyy zavod.
' (Pipe mills)
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POLUKHIN, P.I,; ZHELEZNOV, Yu,D.; POLUKHLN, V.P.
POLUKHIN, ¥.lei

inuous cold rc;lling of
met. 4 n007=]21"
(MIRA 14:8)

Durability of rolls on mills for the cont
thin sheet, Izv. Vys. ucheb, zave.; cherne.
128 61,

. Moskovskiy institut stali.
1. Hoskovsdy (Ro11s(Iron mills))
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POLUKHIN, P.I.; PEDOS, I.F.; RADYUKEVICH, L.V.; ZHELEZNOV, Yu.D.}
gy Seley
*— " POLUKHIN, V.P.
i 11
Increasing the ef{iciency oflgoé:]L. gzgogm.?zie. in thech]::ﬁd ﬁfloi).ng
in 4, Sial! 21 no.l0: ; .
of thin shee (Rolls (Iron mills))
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22(1) S0V/3-59-%-4/48

AUTHOR: polukhin, P. ., Doctor of Techniczl Sciences, Pro-

TEessoT, ﬁemoé?’of Board
TITLE: More Good Textbooks (Bol'she khoroshikh uchebnikov)
PERIODICAL: Vestnik vyssaney shkoly, 1959, Nr %, pP 12-15 (USSR)

ABSTRACT: The time is not far distant when the 40 and later the
30-35 hour working week will be realized for the work-
ing people of the USSR. This will give them greater

possibilities for broadening their education and sa-
tisfying their intellectual needs. The system of
higher evening and correspondence education will
enable every citizen to study without discontinuing
productive work. 1In the next few years, higher eve-
ning and conrrespondence education will therefore
greatly develope, and the independent study of
various subjects by textbooks and training aids as-
sume decisive significance. This implies that the
textbooks published must be of a hign scientific
level and available in sufficient numbers. Recently
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the output of training literature has been considerably
increased. During 1955 to 1957, 1,020 titles of text-
books and training aids, comprising 22,073,000 copies,
were publisheé for vuzes. The author lists several
scientific works written by Academician B.S. Stech-
kin, S.D. Gvowdover, V.P. Yelyutin, A.S. Kompaneyets,
L.G. Loytsyanskiy, 7.A. Rogovin, N.M. Glagolev, M.D.
Kuchkin, N.A. Spitsyn, A.S. Smirnov, A.I. Shirkovskiy,
A.L. Gorelik, N.N. Tvashchenko, A.N. Lebedev, LS.
Davydov, A.V. Fremke, and V.M. Shlyandin. 1In 1959,
it is planned to issue new textbooks composed by V.V.
Molyarov, I.P. Losev, D.V. Vasil'yev, G.S. Filippov,
v.I. Gaponov and S.0. Dobrogurskiy. He indicates
the number of %Hextbooks and manuals to be published
on different subjects within the next 3 years, and
deals with th2 shortcomings in publishing training
literature, wnich still exist in spite of improve-
ments in recent years. It is pointed out that the
most needed textbooks are not being printed in the
first place, that the present order of examining

Card 2/3 manuscripts delays their delivery to the printer, and
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ASSOCIATION:

Card 3/3

that developing the issue of training literature
within the vuses may be of considerable importance.
In this connection, the author recommends the pract-
ice of some vuZes who reproduce and issue good
lecture summanries recorded by students. He is dis-
satisfied with the present system of determining the
size of editions, and urges that a large publishing
office of the USSR Ministry of Higher Education be
established for the issue of textbooks, training and
methodologica> aids, lecture courses, reference li-
terature, scientific works and vuz Jjournals.

Kollegiya ministerstva vysshego obrazovaniya SSSR
(Board of the USSR Ministry of Higher Education)
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s/148/61/000/001/005/015
A161/41%3

AUTHORS: Polukhin, P. I.; Osadchiy,; V. Ya., and Geclubehik,; R. N.

TITLE: The use of'teéhnolégical lubricants in finish rolling of tubes

PERIODICAL: izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
, pe. 1, 1961, 100 - 104

TEXT: Experiments with different lubricants have been carried out on
two finish mills at the Yuzhnctrubnyy Plant. The resson for the experi-
ments was the lack of deta in literature on lubricants tor helical rolling.
NaCl is sometimes used in hot pressure working, but the chlorine liberation
in the process is noxioug, causes gas corrosion, and NaCl 1s relatively ex-
pensive, The purpose was to {ind & material with the same good lubricating
properties as NaCl and without 1ite dravbacks. The test tubes were thin-
walled of small diametler. The following materiale were tried: commercial
NaCl; furnace scale; a:r scale: graphite; 50% furnace scale + 50% gra-
phite; 50% air acale + 50% graphite; 5055 furnace scale + 50% NaCl; 50%
air scale + 50¢% NaCl; 50% HaCi + 50% graphite; 40% air scale + 40% gra-
rhite + 205 NaCly 656 air scale + 5% graphite; 60% air scale + 20% gra-

Card 1/
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phite G 20% NaCl. (NaCl was nos ground; scale was ground and screened
through a 1 mm mesh screen, graphite was reduced to dust.). About 80 -

100 g of lutricant was thrown inte the pipes during the't motion on a grav-
ity grating from the avtomatic rolling mill to the receiving chute of the
finish rolling mill. The effest of lubr:cants wen ztudied by weasuring the
metal pressure on the rolls by carbon dynemomuters in special holders plac-
ed under the foreing screws; the current g regintered ty a recording em-
meter connected tc a shunt on the mator feedapr. Other parameters determined
were: the power consumgtion; the rolls velwcity; the rolling time for 9-
meter tubesy the axial sliding factor. The rolling speed increase was
higher on alloy steel tubes than on carton steel; the solid scale layer on
tubes from stainless steel seemed to neutralize the effect of lubricanta.
Conclusions: 1) Lubricants are necessary to reduce the braking friciion on
the mandrel in axial direction and o increase the mill output. 2) NaCl en-
sures a 10 to 40% higher rolling speed for tubes of d:ifferent size and steel
grades; the effect is higher oun alloyed steel. 3) The best of the com-
pounds tested is a mixture of NaCl with air scale. The effect of other
lubricants is also positive. 4) Lubricants reduce the power consumption,

card 2/3
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_ The use of technological lubricanis in... A161/A133

improve the rolling process anc reduce the wear of mandrels. There is 1
figure, 3 tables and 3 Soviet-bloc references.

© ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

~ SUBMITTED: March 3, 1960

Fig. .Axial forces on the contact surface between metal and mandrel
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w P.I.; GOLUBCHIK, F.M.; OSADCHIY, V.Ya.

1 . Izv,
Secondary conditicns of gripping during the plercing process ;
vys.ucheb.zav.; chern.né:. 4 no.6s60~-66 161. (MIRA 14:6)

1. Moskovskiy institut stali.
(Rolling (Metalwork)) (Pipe mills)
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5/1u8/61/ooo/oo7/005/012
£193/E380

and Polukhin, vV.P.
£ tandem

10D

AUTHORS @ Polukhins P.I.. ZheleznoV, Yu.D.

TITLE: Ways of increasing the operating efficiency ©

thin—sheet yolling mills

izvestiya vysshikh uchebnykh zavedeniy: Chernaya
1961, PP - 104

metallurgiya, no. {s
m in continuous thin-sheet

The most difficult proble

o ensure uniform thicknessS of the product across

The conventional method of cambering is not quite

since in the case of a particular set of rolls it

only within & very narrow range of roll forcesSe.

iect of the present paper was to discuss alternative means
The authoTrS refer to their earlier

of solving this problem.
is J 1960, No. 11) of stresses and
1t was found then

study (Refe 1 -

strains in 2 4 -high mill by an optical method.
um total of bending
kx and back-up rolls

that the dgformation vork rolls was a s
and flattening of both
itant effect of these two j&

PERIODICALz

TEXT:
rolling 1is t
its widthoe

of the ¥

of the back-up roll wor

he line of contact. The resu

types of deformationAcan varys depend Dr/D0 .
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Ways of increasing o.... E193/E380

B/L and Er/Eo ratios, where Dr and Do are the diameters
of the work and back-up rolls,; respectively, Er and Eo are

their elastic properties and B and L are the dimensions of
the strip. In practice, B/L is fixed but Dr/Do and Er/EO

can be varied. Since, however, the diameter of th¥ work rolls
can be increased to a limited extent only. a real solutiun can
be found only by constructing the rolls in such a way that the
deformation due to flattening is equal in magnitude and opposite
in sign to that due to bending. This can be achieved by using
back up rolls whose rigidity varies from a maximum in the middle
t0 a minimum near the edges. such as the composite rolils of the
type illustrated in Fig, 2. The roll shown in Fig. 2a consists
of a cylindrical steel sleeve fitted onto a barrel-shaped roll:
the sleeve fits closely on the middle portion of the roll. The
rolls shown in Fig. 2B and Fig. % have two concentric
sleeves whose cross-section varies from the middle of the rolls
outwards. The outer slzeve is made of steel and the inner one
of a material with an elastic modulus lower than that of the j*

Card 2/5
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roll material (cast iron can be used for this purpose). Such
rolls can be made either by pouring cast iron in the space
between roll and outer sleeve (Fig. 268), or by preheating the
sleeves and shrinking them onto the roll (Fig. 28)., The shape
of the inner sleeve will depend on the diameter and length of
the roll. Composite rolls of the above type offer several -

advantages: 1 - they ensure uniform thickness of the finished
product, particularly when long (up to 2 500 mm) rolls are used
which have a very large L/D ratio; 2 - setting of the rolls is

simplified since uniformly thick sheet can be produced under
conditions of widely differing drafts, thus saving time and

facilitating automation; 3 -~ since setting of the rolls is less
critical and easier to adjust, higher rolling speeds can be
employed; 4 - heavier drafts can be used, provided that a more
effective lubricant is used at the same time, so that thinner
tinplate can be producedy 5 - the frequency of strip breakage

due to incorrect roll setting is greatly reduced, whereby the
output of the plant and life of the rolls are increased.
I.M. Pavliov and Ya.S. Gallay are mentioned in the article.
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There are 2 digures and 3 Soviet references.

ASSOCTIATION: Moskovskiy institut stali (Moscow Institute
of Steel)

SUBMITTED: February 21, 1961
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A0Sk/A129

AUTHORSg - Polukhin; Py T,, Professor,: Doctor of Technical Sciences; Golubchik,

R. M., Zel'dovich, L. S., Engineers

TITLE; Determination of the contact surface between metal and rolls during
" plercing

PERIODICAL: Stal', mo. 7, 1961, 626 - 629

TEXTy . - The metal pressur: on the rolls duéing dlagonal and longitudinal rol-

ling can only be defined analytically when the.contact surface between the metal

and the roll is kmown, The celculation given by A, I. Tsellkov {Ref 3: Frokat-

nyye stany (Roll Stands), Metasllurgizdat, 19%6] for this contact surface in dia-
gonal rolling does not supply sufficiently accurate data (as a Tule lower values

are obtained than the actual cnes) in spite of applying corrections, because the \/
ovalization of the billet section in the focus of deformation is not taken inio
consideration, When making aLLowance for this ovalization during rolling, before
plercing and the displacement ‘s ) of the section caused by the feed, an ardyiical —
formula can be established (Filg. 2) with which it is possible to determine the
contact surface in any section of the deformation foaus before ths pillet comes

Card 1/4
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2 T 2,2 2 ¢
b =\ Dx+s ._ "Dxis _ Exdx - dx4s (10)
x+s T4 4 T 2” % (Dy, +b)
and for rolling with mandrel {while making allowance for the displacement of the
section after meeting the manirel): .
_ =\/7D§I+Sl ) [on_%sv } §;|d§l +r_‘§§|+5| -(Sii - d)‘fl_wt < (11)
X' +8 y 2 4 (p, + )

(vwhere: Syt £xrqgt = the dizmeters of the mandrel in the x' end x'+s' sections).
The correctness of the formulae given was proved by comparing the results with
those obtained by Tselikov's method as well as with values actually measured.
The.. ecalculation principles ujed for parrel-shaped rolls can also be applied to
other types" of dlagonal rolling, for instance, to disk-shaped or tapered rolls.
There are 5 figures, 2 tables and 5 Soviet-bloc references.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)
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- ’stal® 21 no.2:155 F'6l.
offec Swihiny V.I. Bairokov. V.P. Fedin. Stall 21 50-%grpy 4 0s)

'-zdchenko" K.M.)
C (Tpettiakov, V.A )(Ba
(Rolling (Metal\aork))( ret” .
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Jzv. vys. uchebe

tse of metalworking lubricants in pipe rolling. s 14 5
zav,; chern, met. no. 1:100-104 '6l.

institut stali. .
L. Moskovslz-’gpe mille) (Metalworking lubricants)
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YRGOROV, B.V., kand . tekhn, nauk

POIUKHIN, P.I., doktor techn.nauks;
during rollings.

; rmation
Investigating nom iformity of dofs (MIBA 13:7)

-~ s . .
SboreInst.stall nei . 39:104-112 60

asno
1., Kafedra prokatlk Moskovskogo ordend Prudovogo .Kr &0

I.V.5talins.
instituta stall im, 1. 1es))
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pauk; ASTAKHOV, 1.G., yand. tekhn. nauk;
FOMBNEO, Yu.Yee, inzh.

s of angle steel.
(MIRA 13:7)

M koktor tekhn.

SOLOV'YEV, A.I., invhe}

Investigating the continuous rol%égg proces
Sbor.Inat.stall no.39:132-152 .

Krasnogo
1. Eafedra prokatic Moskovskogo ordena Trudovogo

Stalina.
tuta ntall im, IOVO
Anazent fnstd (Rvnlling(letaluork))
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o

s during the second plercing proceas
the o %zv. vys. ucheb, zav.; chern.
(MIRA 13:12)

Gripping of
in rotary rolling with mandrels.

met. no. 11:66=70 '60.

1. Moskovekiy institut stall.

(Rolling (Metalwork)) (Pipe mills)
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POLUKHIN, P.I.; ZHELEZNOT, Yu.D.: POLUKHIN, V.P.
_POLUKHIN, P.I.

nd deformations of the

Izv. vys. ucheb, zav.;

Optical method of> studying strains a
(MIRA 13:12)

rolls on & four-high rolltng mill.
chern. met. Bno. 11:71-80 '60.

1. Moskovskly tngtitut stall.

(Rolls (iren mills )-zggziﬁi);ions (Mechanics )--Testing)
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Investigating deformations in (MIRA 13:12)
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PHASE 1 BOOK EXPLOITATICH sov/4782

Noscow, Inatitut stall

Prolzvodstvo 4 obrabotka atall { splavov (Procuct
of Steel and Alloya) Moscow, Metallurgizdet, 1960,
(Series: Its: Sbornik, 39) 2,100 coples printed.

Ed. of Publishing Houae: 5, L., Zinger; Tech.
Edizorial Council of the Inatitute: M. A.
Glinkov, Profassor, Docto= of Technical 3clenced; R, N. Grigorash,
Docent, Candidate of Techalical Sclences; V. P. Yelyutin, Professcr,
Doctor of Technical Sclonces; A. A, Zwkhovitskiy, Professcr,
Doctor of Chemical Sclences; 1. N, Kidin, Professor, Doctor of
fechnical Sciences; B. G. Livshita, Profesasor, Doctor of Tech-
nical Sclences; A. P. Lyudimov, Profeasor, Doctor of Tachnical
Sciences; L. M. Pavlov, Correaponding Member, Academy of Scierces
USSR; and A. N, Pokhvisney, Professor, Doctor of Technical Scleuces.

PURPO3K: This book 18 tntended for techniosl personnel in industry,
scisntific institutions and achaols of highar education, dealing
with ounauuaﬂ.g and elec:ric-furnace steelmaking, metal rolling,
physical netallurgy, mezallography, and heat-treataent, It Bay

card 1/10

i1on and Treatsest
%62 p.

Ed.1 Ye. A, Borko;
gd.: M. R. Kleynman;
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slso be used by students specializing 1n these fields.

COVERAQE: The book contains results of theoretical and experizent-
al investigatlions of metallurgical and heat-engineering procasses
in cpen-hearth and slaczric furnaces, Data are included on the
following: desulfurizing of pig iron outside the blast furnace,
interaction of oxides of the carbide-forming metals with solid
earbon, the change of content of gases 1n <he bath of the aopen-

hearth furnace in various periods of celting, intenaificaticn ol

the electric melting of ateel, etc. Other articlaa deal with

the nonuniformity of deformation in rolling, the atudy of the
gontinuous rolling proceas, the dependence c¢f the friction —
slippage coefficlents in »olling on a nuabted of factors, and
other problems in the preasworking of metals, Articlea on

physical metallurgy and the n:uowonwowkvu.unnuupuun:a nonnnvncou
of the heat treatnent of stael are alao included, No personali-
ties are mentioned. RaZerences accompany 208t of the articles.
There ars 207 references, both Soviet and non~Soviet,

Card 2/10

Evtl Doctor of Technical Sctaences [Department of
B-nnnounn-.uuﬁ.ni. Use of Oxygen and Complax Deoxidizers tor
30 . o lest Burmese Malting Process of Con-

Intensiricasion o Lhe ZeSi%iet

structional 3teel

X orlov, ¥. I. Change of Jas Content in
ing the Deoxidation and Holding Period

EPN. :.\?.:.Elhn.!nvupnu. candidate of Technical Sclences "
Departasnt of stallurgical Purnaces). Performance of the High-
fexperaturs Ceraaic Recuperator

the Open-Hearth Bath Dure-

\l-h—sailun!r.s\ nsaubn-o.-\nong»onw ua»oan-uﬁuovunnugnon
Retallurgical Purnaces). Mathematical EEu»uonasoxuwa»nm
ss of an Infinite Plate by Transferring the Heat Through .
the Molten Metal
l...Ermnbﬂmﬁr Doctor of Technical Sciences, and B, Y.
* Yagorov, ¢an 2te of Technical Sclencesa {Department of Rollingl.
Investigation of Nonuniforwmity of Deformation in Rolling 108
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PHASE I BOOK EXPLOITATION sav/4782
Noscow, Inatitut atali

Prolgvodstvo & obrabotka stall t splavov :ﬂoncnn»om and Treataent
of Steel and Alloys) Moscow, Metallurglzdat, 1960, 462 Pe
(Series: 1Ita: Sbornik, 3$) 2,100 coples printed.

Ed,: Ye, A. Borko; Ed4, of Pudblishing House: S, L. &nger; Tech,
kd.: M. R, Kleynman; Editorial Council of the Inatitute: M, A.
Glinkov, Profeasor, Doctor of Technical Sciences; R, N, Grigorash,
Decent, Candidate of Technical Sciences; V, P. Yelyutin, Professor,
Dactor of Technical Sciencea; A, A, Zwukhovitakiy, Professor,
Doctor of Chemical 3clences; I, N, Kidin, Professor, Doctor of
Technical 3Sciences; B, §. Livshits, Professor, Doctor of Tech-
nical 3ciences; A. P, Lyubimov, Profeasor, Doctor of Technical
Sciences; I. M. Paviov, Corresponding Meabar, Acadeny of Sciences
USSR; snd A. N, Pokhvisnev, Professor, Doctor of Tachnical Sciencesn,

PURPCIR: This roox 1s intended for technical personnel in industry,
scientific institutions and schoocls of higher education, dealing
with cpen-hearth and electric-furnace steelmaking, =zetal rolling,

physical metallurgy, netallography, and heat-treatment. It may
Card 1/10

Pu.-m be used by atudents speclalizing in these fields,

The book contains results of theoretical and experiment-
al investigations of metallurgieal and :nnnto:wkaonﬂ.:m processes
in ocpen-hearth and electric furnaces. Data are included on the
following: desulfurizing of PLg iron outatde the blast fumace,

- interaction of oxidas of the carblde~forming metals with aolid
oarbon, the change of content of gasea in the bath of the open-
hearth in variocus periods of melting, intensification of
the slectric relting of atanl, ete, Othar articlea deal with
the nonuniformity of deformation in rolling, the study of the
continuous rolling procens, the dependence of the friction —

coefficlenta in rol

ﬁ:mo:::cuuouan Nbononn.n:n
orking of metala. Articles on
phrysical metallurgy and the theoretical principlea and techniques
of the heat treatment of steel are also included, No peracnali-
ties are mentioned, References acgompany most of tha articles,
Thers are 207 Teferences, both Joviet and non-Sovi
niu\uo

et,

- -] U...nmm.um Sandid wm o Tecnnical ununmnan.lwh n.
+ ~fiGRABROY, Engineer, and Ye, I chadrin, Engineer [Depaftmant-
of the PMhysics of munnuu and X-Rays RHalysIa], Erfect of Strain
3.Mnovnuoa- and Aging on the Diffusion Rate in Nickel-Based
Alloys

and_0, S, Popov, Engineer [Department of
. llingf. vestigation of Mo DaTormation of Metal in Diagon-

al Beam Passes

~Qetling, B_¥._ _ Candidate of Technical Sciences [Department of
Electrotechnics]. Magnetio Viscoaity of High-Coercivity Alloys

Tomaghov, ¥, D,, Doctor of Chemical Sctences, and_N, P
Ye, N, Mirolyubov, Candidates of Chemical Sciences

orrosion ¢
ing Jolutiona

2wk, and
Departmant
etals]. Behavior of Iron and Steel in Oxidiz-

ov, A, M., Doctor on. Chemical Sciences, and_L, 2. Xozelt,
Chenical Solences [Department of Analytigar—"
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ggggggnln,.z.l., prof., dcktor tekhn.nauk, red.; GRINBERG, B.G., dotsent,
kand. tekhn.nauk; KANTENIK, S.K., dotsent, kand, tekhn,.nauk;
ZHADAN, V.T., dotsent, kand.tekhn.nsuk; VASIL'YEBV, D.1., dotsent,
kond;tekhn,nauk; LZBZDEV, B.G., dotsant, kand.tekhn.nauk,
nsuchnyy red.; LLKHTIN, Yu.M., prof., doktor tekhn.nauk, retssnzent;
KITAYTSEY, V.a., dotsent, kand, tekhn.nauk, retsenzent; RAZYGRAYEV,
AM,, inzh,, retsenzent; YUDINA, L.A,, red.izd-va; RYAZAKOY, P.Ye.,
tekhn.red,

[Technology of mntals] Tekhnologiia metallov. Pod obshchei red,
P.1.Polukhina. lloskva, Gos.izd-vo 11t-ry po stroit., arkhit, 1
stroit.materialan, 1960, 460 p.

(MIRA 14:3)
1. EKafedra metallovedeniya Moskovskogo avtomobil'no-dorozhnogo

instituta (for Lakhtin, Kitaytsev, Razygrayev).
(Motals) (Metalwork)
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. Traaslations from: Referativnyy shurnal, Metallurgiya, 1958, Nr 3, p 82 (USSR)

AUTHORS: Po_lukh'm, P.L, Zhadan, V. T.
P B et

TITLE: An Investigation of the Cross-sectional Distribution of the Deform-
ation of Metal in a strip Rolled in 2 Gectional Caliber
(lssledovaniy«: rais'predeleniya deformatsii metalla po secheniyu

polosy, prokaztammey v razreznom kalibre)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 228-245

ABSTRACT: Investigations were carried out in order to establish how the
cross-sectional distribution of the deformation (D) ina metal
strip rolled in 2 sectional caliber is affected by the crest (C)
angle and by the extent of the reduction and expansion (E), as
well as to determine the consumption of energy and establish the
pressures exerted by the metal against the rolls. The distribution
of D was determined from changes in the thread pitch of screws
which were screwed into the metal. The value of the crest angle
varied between 80° and 45°. Rolling operations were performed
on a 360 rolling mill, at a temperature of 1200°. Templets cut
from the rolled strips were ground, polished and etched in a
Card 1/2 . solution of HNO3. The data obt ained describe the depthwise
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137-1958-3-5030
An Investigation of the Cross-sectional Distribution of the Deformation {cont.)

distribution of D in regions of low and of high degree of reduction.
Regions adjacent to the crest experience the greatest D. The
minimum D is observed approximately at the midpoint of the
height of the neck. Maximal transverse D is observed in regions
adjacent to the C, while minimum D is found in the central portion
of the neck. Measurements of the transverse D serve to deter-
mine the boundaries of regions of constrained E and constrained
constriction, as well as the D pattern and the pattern of the inter-
nal stress conditions; the same measurements also make it pos-
sible to trace the flow of metal in the calibers. The central region
of the templet constitutes an area of constrained E, whereas
constrained constriction in the transverse and vertical directions
is observed on the edges. From the data of the transverse, longi-
tudinal, and vertical distribution of D it may be deduced that the
D of metal, forced through a sectional caliber, is symmetrical
with respect to the vertical axis and unsymmetrical with respect
to the horizon:al axis.

Yu. F.

Card 2/2
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50V/137-58~11-22330
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 11, p 69 (USSR)

AUTHORS: Polukhin, P. 1., Yegorov, B.V.
B T aiad LS STV A F adR ey
TITLE: A Contribution ta the Determination of Average Unit Pressure in
Rolling With Nonuniform Reductions (K opredeleniyu srednego udel' -
nogo davleniya pri prokatke s neravnomernymi obzhatiyami)

PERIODICAL: Sb. Mosk. in-t stali, 1958, Vol 38, pp 298~306

ABSTRACT: A presentation is made of the results of an investigation of the effect
of reduction not uniform across the width of the strip upon the pressure
between the rolls and the metal (Me) and its dependence upon the ratio
of the area F; of the more highly reduced portion of the cross section
to the entire area of the strip F prior to rolling, and the ratio of the
length of the contact area §{ to its width b prior to rolling. X and 1
elements were rolled. The pressure me asurements were by carbon
resistance gauges. It was found that the curves showing the ratio of
deformation-resistance to the F /F and [ /b ratios fall into the family
of hyperbolas and that resistance to deformation drops as these ratios

become larger.

Card 1/1 M. Z.
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137-58-6- 12177
Translation [rom: Referativnyy zhurnal, Metallurgiya, 1958, Mr b, p 144 {USSR)

AUTHORS: Polukhin, P.l., Makeyev, D.I., Fedosov, N.M.
——

TITLE: Methods of Grooving for a Novel Type of Rail-support Plate
{Kalibrovka rei'sovoy podkladki novogo tipa)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 394-413

ABSTRACT: Two methocs for grooving (Gj of rolls employed in rolling a
novel profile of rail support plates intended for heavy rails
{(67-75 kg/m} were developed and tested. The G methods gave
favorable results when tested under conditions closely approach-
ing actual operating conditions. 1t is established that rolling of
the new rail support plates can be accomplished on rolling mills
with rolls ranging from 500 mm to 650 mm in diameter. Of the
two methods for G, the method in which the upper flanges are
bent back offers greater advantages, because it permits to
achieve shapes of smaller cross section in fewer passes. The
employment oi the first or second method of G, however, de-
pends upon the specific conditions of rolling. The results of the
investigations performed may be utilized in adapting techno- 5.6
logical procedures for rolling of the new profile of rail support
Card 1/1 plates. 1. Eolling mills--Design 2. Rolling mille--Tect recul:z 3. Metals
~--test results
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SOV/137-5?-11-21’.1‘)I

Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 11, p95 (USSR)

AUTHORS: Polukhin, P.I., Astakhov, 1.G.
.\_/"'

TITLE: Special Features of Rolling and Grooving for Lightened and
Thin-walled Beams (Osobennosti prokatki i kalibrovki obleg-

chennykh i tonkostennykh balok)

PERIODICAL: V sb.: Ratsionalizatsiya profiley prokata. Moscow, Profiz-
dat, 1956, pp 126-151
ABSTRACT: An examination is made of the grooving and temperature
) of lightened beams (LB), and of

conditions for the rolling (R
the elastic deformation of the mill in the R thereof. In order
to prevent rapid drop in strip temperature, LB are R on exist-
ing mills with larger reduction ratios and drafts than in the R
of standard beams of the same sizes. The conditions of de-
formation in the flange passes (P) depend upon the slope of the
inside edges of the flanges. Analysis of the forces shows that
as the slope of the inside flange edges diminishes, resistance
in a closed P rises more rapidly than in an open one. From
this it follows that in designating the reduction of the flanges,

Card 1/2 the chief work in thinning them out is assigned to open P. In
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SOV/137-57-11-21291
. Special Features of Rolling and Grooving (cont.)

developing a new assortment of LB with thinner webs and flanges, no sig-
nificant decrease in the slope of the inner edges of the flanges should be
made, since this would create significant difficulties in the R process and
impair the fundamental sngineering and economic performance indices of
LB production. The roll grooving for R of Nr-24 LB at the Nizhniy Tagil
Plant and of Nr-36 LB at the Azovstal' Plant is presented. In the rolling of
both lightened and normal B, diagonal grooving of the rolls is to be recom-
mended. This has a nuraber of advantages over the usual kind. Work to test
the new method of B rolling, with dual-collar roughing grooves, has been done
in coperation with the Yenakiyevo Plant. Reduction {(crushing) of the central
thickening of the web may be done either in closed grooves without signifi-
cant spread, or in open ones with forced spread. The utilization of dual-
collar slitting grooves makes it possible to increase the draft ratio per pass
and considerably to reduce the total number of passes in the rolling of beams.
‘ B.Ye.
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LUTHORS: Polukhin, P. I., Yegorov, B. V. GOV /162 -5E-1-228757

TITLE: The Inveswigation of the Porward Flow in Rotling Wwitn Hon-
Uniform Heating {(Issledovaniye operezheniya »Ti prokatke ¥
neravnomernyi obzhatiyem)

PFRLIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgive. 1958, Nt 1,
pp 127-132 (USSR)

tRYTRACT In the present paper the results cf investigations cn tne for-
ward flow in rolling at non-uniform hesting are described.
In the determination of tne forward flow Sh ditficulties urise

in the direct measuring of the output rate of the metal from
the rolling. The oscillograms are taken for the determinaticn
of the catput rate. ‘ L.
These oscillograms show the following relationsnip: Vh s

The form of the projection of the deformation charescterized
by the ratio i exerts considersble infiuence on the magnitude

b
of the forward flow as well as on the backrard flow. ¥hen the

R :
ratio Y is increased at constant values of F1/F and constant

Card 1/2
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S0V/163-58-1-24/5
The Investigation of the Forward Fiow in Relling %ith Non-Uniform Heatin

K
5
+

L]

deformaticn an intense development cf the transverse deformz-
tion as wull as o decrease of the forward flow and of the
backward i"lew occurs. The influence of the factor of non-uni-
form deformation on the character of the decrease of the ror-
ward flow and the backward flow shows that at values of

F1/F - 1,0 - 0,65 the forward flow and the backvard flow slo=-

ly decrease, and at F /P = 0,65 the decrease takes place mers
rapidly. There are 2 }igures, 1 table, and 8 references, 8 v
which are Soviet.

LS3OCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBHITTED: October 1, 1957

Gard 272
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PHASE I BOOK EXPLOITATION SOV/4549

Polukhin, Petr Ivamovich, Noum Meksimovich Fedosov, Andrey Andreyevich Korolev, and
Yy ovic tveyev

Prokatnoye proizvodstvo (M:nufacture of Rolled Products) Moscow, Metallurgizdat,
1960. 966 p. Errate slip inserted. 10,500 copies printed.

Ed.: N.P. Gromov; Ed. of Publisbing House: V.M. Gorobinchenko; Tech. Ed.: L.V.
Dobuzhinskaya.

PURPOSE: This textbook is +ntended for students of schools of higher education
for use in the course "Fressworking of Metals.® It will also be helpful to
technical personnel in tiae metallurgical and machine-building industries.

COVERAGE: The book deals with processing techniques, roll pass design, and equip-
ment of mille used in the production of various rolled products. The authors give
methods for designing basic parameters of rolling processes and rolling equipment.
The following personalifies are mentioned: G.K. Laur, Deputy Chief Engineer of the
Magnitogorskiy metallurgicheskly kombinat imeni I.V. Stalina (Magnitogorsk Metal-
lurgical Combine  imenl 1.V. Stalin); N.P. Gromov, Docent, Candidate of Technical
Sclences (who reviewed the manuscript) ; Ya. L. Vatkin; and the members of the

CW\
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Manufacture of Rolled Products 80V/4549
Department of Rolling of the Moskovskiy institut stali imeni I.V. Stalina
(Moscow Institute of Bteel imeni I.V. Stalin). Also cited are textbooks on
rolling used by students in schools of higher technical education. There are
161 references, all Soviet.

TABLE OF CONTENTS:

Foreword

Introduction

PART I. GENERAL PROBLEMS OF ROLLING

Section I. General Outline of Rolling, Types of Rolled Stock
and Claessification of Rolling Mills

Ch. I. Basic Principles of the Process of Rolling

Ch. II. Types of Rolled Stock and Steels Used for Rolling

Ch. III. Purpose and Classification of Rolling Mills

Ch. IV. Preparation and Beating of Initial Materials
- 1l. Preparation for rollinag

Card-2/x8—
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NYEHINLL 5/148/60/000/011/007/615
o 1486, 1048, 1 VAN

11500

AUTHORS : _Polukhin, 2, I.; Zheleznov, Yi. Do Polukhin, B.P.

TITLE: Optical investigation of stresses and strains in four-high
mill rolls

PERIODICAL: Izvestiya vysshikh schebnykh ravedeniy. Chernayas metallurgiysa,
no. 11; 1960, 71 - &0

TEXT: The purpesc of the investigation was the determination of
combined elastic deforration in the work and support rolls and the veri-
fication of existing theories on ahich the varicus existing rolls calcu-
lating methods are based , with a view to raleing the accuracy requirements
o€ the evennes of the ccld relled thin anzet thickness. The experimente
vere carried out in the atress ressarch laboratory of the Kafedra ispolt-
zovaniya vodnoy energii Moskovskogo ingzhenernc-stroitel fnogo instituta
(Chair of Water Power Utilizution of the Moecow Conatruction Engineoring
Institute). The conclusions made in experiments ars not final. It is men-
tioned thet atreases l:rough the rells; and clastic daformation components

card 1/7
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5/148/60/000/011/007/0%5 ‘JL

Optical investigation of otresses .... A161/4030

caused by them, had up to now not bsen studrad in expérimenta for muwlti-
-7ro0ll mills. A special steel stand had been designed and laced into a
thermostat; the rolls ware made of optically activa 3-40-M' (E-40-11) material
(Ref. 4, N. I. Prigorovskiy,; H. A. Kupvyakova, M. F. Bokshteyn. There was
nev optically active material on the epoxy resin base., Byulleten® VTMTTT
No. 37, 1957). The rolls were a precise copy of the mill rolls in 1t : 10
scale., The rolling process was simulated without torque; and in static in-
stead of dynamic equilibrium of forces. The stresses were"freezed" in
slowly cooled rolls after loading at a certain temperaturs. A &7F ML
(BPUmIMASh) polarizer was used for photographing the isochromes, and a
K(F-5 {(KSP-5) polarizer with a Krasncv compensator for accurate determina-
tion of the isoclines and isochromes in spoks on the cuts where their or-
der or gradient was too low for the BPU-IMASh. More attention has been
paid to stress and strain in the axial cross section of the support roll,
for its rigidity determines the rigidity of the entire four-high system.
The isochromes pattern (Figure 2) and stress epures show that both the
work and support roll cnly very faintly resemble a bent beam. It was
stated that Cy calenlated with the conventional femulae, derived accord-
max

card 2/7
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s/148/60/000/01%/007/015
Optical investigation ¢f stresses -... At61/4030

ing to the materials stirength thscory. was seven times higher than the stiress
found in experiments. The isosteies pattarn learly proved that the entire
pasa of the support roll werks &3 a ¥nll-beam; and this means that the con-
ventional method of calaulating the sag of the support rolls is wrong. The
Tselikov formulae gave a sag of 0.047 mm, the Larke formnlae 0.0% mm, and
the experiment data 0.082 m». The real pressure epure along the contact
line (Figure 5) once mere confirmed that the work roll works as & beam on
an elastic base, and the trunnions on the bearings have a very high effect
on the flattening resiitance al the edges of the support roll barrel.

This cbservation renders the Grudev’s meihed of the resilience facicr de-
termination doubiful., The longitudinal flattening obviously has an inverse
curvature o the sag s*rain curve of thz support roll, and consegquently the
affect of sag is partly compensated by the affect of longitudinal flatten-
ing. But such a combination is nbviousiy only possible at & certain re-
lation of the rolls and the strip dimenziong, and three cases are poasible:
1) In rolling narrow sirip with sufficient resilience - the flattening
epure will have the sane curvature as the sag; 2) In rolling a sufficizsnt-
1y wide strip, or with rigid work rolls - the flattening may be straight-
Adined and have no effe:t on the aifference of the displacement at the mid

Card 3/7
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$/148/60/000/011/007/05
Optical investigation of stresses .... A161/A030

and the ends of the burrel; 3) In rolling very wide strap with very rigid
work rolls - the flattening curvature will ke inverae to the =ag. It may
be concluded that ther: exists a definite ratic between the strip widih ari
the roll barrel length which will produce iths maximum goge unevennes: in
constant compression., The atresses in contachi are otviously higher on the
support rolls than on the work relis, and the sapport rolls surface must be
more susceptible to fetigue failure (which is observed in practice). Con-
clusions: 1) The photc2leastic methed permits quantitative and gqualitative
evaluation of separate leformation components in the joint deformation of
work and support rolls, and in finding the optimun roll parameters. 2) It
is proven that the worx roll works like a bsam on elastlic base, and the
support roll trunnions have a very strong effect on the resilience of the

work roll barrel edges. AL% ratio near 1, the support roll differs sig-

nificantly from the bent beam and consequently its say will be more correct-
1y calcula ted as a wall-beam, or by the common methods, with certain correc-
tions,; however. 3} The conventional salculaticn of rolls for contact
strength in accordance with the Herts theory deces not meet the peculiarities

Card 4/7
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Optical investigation o:' stresses .... 4161/4030

of the interaction of the rolls in the contact zone. . The maximum tangen-
tial stresses in the support roll highly exceed the maximum tangential
stresses in the work roll. Preventive measures against fatigue failure

are equally necessary for the surface of work and support rolls (relaxation,
rational work periods between rolls replacements, eic.). 4) It is proven
that the pressure betweun the work and support rolls is not evenly distri-
buted, and this must be considered in calculations. 'There are 7 figures
and 7 Soviet references.

ASSOCIATION: Moskovskiy institut stali’ (Moscow Steel Institute)

SUBMITTED: September 2, 1960
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E081/EL35

AUTHORS:: -Polukhin,_P.I., Gun, G.Ya., Masterov, V.A.,
Knyshev, Yu.V.

TITLE: Calculation of the stresses and strains during the
pressing of layered bodies

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
metallurgiya, no.6, 1962, 71-75

TEXT: The problem considered is the pressing out between dies of
a material consisting of n layers of different substances (Fig.l)
taking into account hardening, friction between the layers,

and shear forces in the external zone. The work corresponding to
the two latter effects is evaluated and, using the method of
undetermined multipliers, formulae are derived which enable the
specific pressurc aand The statc of strain in the material to be
calculated. A nomographic method of accomplishing the
calculations is outlined. There are 2 figures.

ASSOCIATION: Moskovskiy institut stali (Moscow: Steel Institute)

SUBMITTED: January 10, 1962
Card 1/8 /

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341920002-9"




11468 n

5.0 ) 5/153/62/005/004/006/006
/oY1 E075/E436

) AUTHORS: Shchegolevskaya, N.A., Sokolov, S.I., Polukhin, P.I.,
Vorontsov, V.K.

"TITLE: On the polymeric coatings on metals for the study of
: plastic daformations by the optical method

khimicheskayd tekhrnologiya, v.5, no.k4, 1962, 647-652

ulPERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i - 7;,

- TEXT: A possibility was investigated ‘of obtaining optically

" gsensitive layers, based on epoxy resins and polyesters, suitable
for the investigation of sufficiently large plastic deformations
of metals. It was found that the coatings :with different maximum
deformations, optical sensitivity and adhesiveness can be produced
from epoxy resins ané various polyesters of dibasic acids and
glycols, polyesteracrylates and dibutylphthalate as plasticizeérs.
They could also be produced by changing the conditions of curing,
both hot and cold curing processes being suitable. - For hot
curing, maleic and phthalic anhydrideé are used as curing agents;
for cold curing, polyethylenepolyamines. A method of gradual
heating was pmployed to produce the coatings without any residual
Card 1/2
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133-58-3-17/29
AUTHOR: Bakhtinov, B,P, and Zhadan, V,T,, Candidates of
Technlcal Sciences

TITLE: Review of P,I. Polukhin's book: Prokatka 1 kalibrovka
dvutavrovykh balok (I-Beam Rolling and Grove Design)

FERIODICAL: Stal', 1958, Nr 3, pp 242 - 243 (USSR)

ABSTRACT: Review of' subject book which was published by
Metallurgizdat in 1956, :

AVAILABIE: Library of Congress

Card 1/1
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AUTHOR: _j% , Professor, Deputy Chairman of the Scientific
Tec Bouaeil of the USSR Ministry of Higher Education

TITLE: An Importaent Stimulus of Scientific Activity (Vazhnyy stimul
nauchnoy deyatel'nosti )

PERIODICAL:  Vestnik Vysshey Shkoly, 1957, # 9, pp 11-13 (USSR)

ABSTRACT:

The author states that the higher educational institutions
have great possibilities for research work, possessing a
qualified teaching staff and talented youth from senior and
post graduate courses.

In accordance with instructions of the Communist Party,
the Minisiry of Higher Zducation is proceeding with an
important task. More than 20 thousand themes of scientific
research are elaborated every year in the vuzes of this
Ministry. In 1956, more than 9,000 scientific research works |
were carried out. Nore than 300 important findings were
transmitted to the national economy. Research last year was
done at the Kazan, Moscow and Gor'kiy universities on the
problems of synthesis and the quality of electromagnetic

Card 1/3 amalgamations, on the theory of catalysis, on the designing
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of electrunic and computing machines. Scientists of these
schools and others contributed to research in the field of

the theory of probability, mathematical s*atistics, the theory
of stability, the theory of casing and plasticity, of mathema-
tical physics, nuclear spectroscopy, radio-physics, etc, The
Ministry of Higher Education realized effsitive measures for
the improvement of scientific and educational work in the
vuzes in student independent work, the organization of new
laboratories, the systematical convening of scientific
conferencessetc.

The success of scientific work depends on the exchange of
experiencss in scientific research. For this purpose the
Ministry will publish "Nauchnyye doklady" (Scientific Reports)
on 16 brarches of science and engineering and "Izvestiya
Ministerstva vysshego obrazovaniya SSSR) (Information of the
Kinistry of Higher Zducation, USSR) dezling vith 22 branches
of engineering and science. The "Nauchnyye doklady" will be
published by the "Sovetskaya nauka" publishing house, in
Moscow. "Izvestiya" will be published by the most important
higher educational institutions in various areas of the country:
Sverdlovsk, Tomsk, Stalino, Kazan', Gor'kiy, Minsk, Kiyev,
Ivanov,etc. The edition of these two reviews will enable
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toachers and professors of vuzes to organize the exchange of
scientific information on many subjects. Short notices on
the latest and most important results of new research in the
field of mathematics, natural science, engineering and social
science, will appear in the "Nauchnyye doklady". "Izvestiya®
will publish articles showing the results of vuz scientific
research; papers, theses, experience at home and abroad,
introduction of new methods, reports on conferences. Des-
criptions of inventions w#ill also be dealt with in this

periodical.
Publishing material will be submitted to the chairs, which

will proceed with a careful selection, as the printing material

published in the two periodicals will characterize the scien-
tific lev2l of vuzes. A systematic review and critique will
be accomplished by industrial and scientific collaborators.

Rauchno-telkhnicheskiy sovet Ministerstiva vysshego obrazovaniya
SSSR (Scieatific Technical Council of the USSR Ministry of Higher
Education)

Library of Congress
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137-58-4-7068

Translation irom: Reierativnyy zhurnai, Metallurgiya, 1958, Nr 4, p 110 {USSR)

-

AUTHORS: Polukhin, P.1., Zhadan, V.T.
T —

TITLE: An Investigation of the Deformation of Metal in Flanging Passes
(Issledovaniye deformatsii metalla vo flantsevykh kalibrakh)

PERIODICAL: Sb. Mosk. in-t siali, 1957, Vol 36, pp 196-227

ABSTRACT: An investigation of the filling of slitting grooved rclls in the
rolling of flanged shapes in accordance with changes in the angle
of the slitiing collar, the degree of reductiun, the spread {S). and
the condizion of the surface cof the pass, has been made. The ei-
fect of these factors on the power ccnsumpticn ard the pressure’
of the meral on the rolls is clarified. The investigaticn was con~
ducted in the rolling {(R) of a beam 100 mm high on a 360 mm mill
in four slitting passes, in which the collar angles (CA) were 80,
70, 60 and 450. R came to 43-59 percent reduct.cn depending on
the height of the initial billet. The effect of S was investigated in
specimens of various initial width. The pressure oi the metal on
the rolls was measured by hydraulic capsules with carten elements.
The area of the horizontal projection of the contact surface was

Card 1/2 determincd by graphic and analytic methods. The temperature
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An Investigation of the Deformation of Metal in Flanging Passes

at the start of R was 1200°C. 1t follows from the results obtained that CA is
increased from 45 to 70°, the height of the open and closed tlanges (F) dimin-
ishes. As CA increases, reduction in Cross section with height undergoes a
smaller increase than does the mean reduction factor. In R without §,as CA
rises from 45 to 70°, there is an increasing asymmetry of deformation, which
1s a consequence of the more intensive reduction in the height of the closed F.
When R is accompanied by S, this relationship is less significant. As relative
reduction on the collar increases trom 43 to 59 percent, the height of open and
closed F increases, and the zone of enforced S of the midsection of the cross
section of the strip also increases, resulting in an increase in lateral pressure
and friction. In R in the absence of S conditions are more favorable for open
F and less favorable for closed F. Variation in S changes the force require-
ment, and this makes for different degrees of filling cf:the open and closed F.
As S increases, the asymmetry of deformation of the metal diminishes. As
CA increases, unit pressure diminishes, but to an insignificant degree, while
unit power consumption increases considerably, When reduction on the collar
is increased to 43-56 percent, unit pressure increases by 8-10.5 kg/mm?¢, and
unit power consumption from 0.7 to 1.8 kwh/t. An increase in S resulls in a
decrease in unit pressure.

Yu, F.
Card Z/Z

1. Rolling mills 2. Metale--Deformation--Test methods 3. Metals--Deformation
--Test results '
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137-58-4-6994

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 98 {USSR)

AUTHORS: Polukhin, P. L., Yegorov, B. V.

« a——

TITLE: An Investigation of the Ratio of Transverse o Longitudinal De-
formations in Rolling With Nonuniform Reduction (Issledovaniye
zavisimosti mezhdu poperechnoy i prodol'noy deformatsiyami
pri prokatke s neravnomernymi obzhatiyami)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 320-353

ABSTRACT: The effect of the major parameters of the rolling process upon
the ratio between lateral and longitudinal deformations {D) and

on the mcan reduction ratio factor (MREF) is established. An em-
pirical expression for the dependence of the MRF upon the non~
uniformity factor of the D and upon the contours of the locus of
D is derived. An analysis of formulas for determination of MRF
is provided. A nomogram 15 constructed to speed calculations

by means of the suggested equation.
B. Ye.

1. Rollirg mills operation—-Mathematical analysis

Card 1/1
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 101 {USSR)

AUTHORS: Polukhin, P.1., Astakhov, L.G.
— e - .—————_—.’

TITLE: Rolling a Light-weight Type of Beam (Prokatka balok oblegchen-
nogo tipa)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 354-370

ABSTRACT: Analysis of passes for rolling standard H-beams serves as the
basis for development of grooving for rolling light-weight beams
(LB) Nrs 24, 30, 36 and 55. The rolling of LB was done at the
rail-and-beam mills of the Novo-Tag:l'skiy Yenakiyevo Plants and
at the Azovstal' Plant. In view of the fact that temperature con”
ditions during the rolling play a major role in the rolling ot beams.
temperature measurements were taken during the rolling of LB.
The results obtained indicate that modern rail-and-beam mills
make it possible to roll LB in the same number of passes as with
ordinary beams, without any danger of excessively reduced tem-
perature in the strip at the end of the rolling process. The meas~
urement of elastic deformation of the finishing stand shewed that,
if the proper temperature regime is maintained and a steady roll-

Card 1/1 ing sequence is sustained, the degree of elastic deformation dces
not impair the rolling of LB: Yu. F.

1. Rolling mills 2. Beams--Rolling--Temperature factors
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Xplukhiu+_2,1., vember of the Board, USSR Ninistry of
Higher Bducation

g Closer Approach of the Teaching
puti sblizheniya uche-

bnogo TrCi8essa s proizvodstvom)

PERIODICAL: Vestnil ‘rrsshey shkoly,

ABSTRACT:
prospes: Ve engineers.

to 24 w::ks at plants

subste -ial deficiencies in conducting the
in lack of skill and efficiency. This is

ing, v~.ch result 1

due to insufficient time being a
the unsatisfactory organization of the work.
+2 of a closer tie between training at the engineer-

and t:
prob’

ing ¢.zes and industry can
ome vuzes it may be expedient to combine the instruc-

For

Much a=tintion is being

1958, Nr 8, pp 48 - 52 (USSR)

paid to the practical training of
The student spends & total of 20

and other enterprises,but there are

practical train-

1lotted for the training
The

be solved by seversal methods.

ti-r with productional work, beginning with the junior
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The Vuzes Setk Ways for a Closer Approach of the Teaching Process %0
Production ;
! vicinisy of enterprises and closely connected to them.
The auzhor doscribes how tho Kemerovskiy gornyy institut
(Kemersvo Hining Institute), loctted in the centor of the
Kuzbass, is coping with this problem, and gives details
of ite new teaching plen. A similar plan has been worked
out by the Sibirskiy metallurgicheskiy institut (Siberian
Metallurgical Institute) which is close to the Kuznetskiy
metallurgicheskiy kombinat (¥uznetsk Yetallurgical Com-
bine) and other big enterprises, pines and building trusts.
The author pictures the important scientific reseasrch work
thet is being done by professors and instructors for in-
dustry. The fact that about 900 factory and mining work-
ers are attending the institute's evening faculty will
show %o what extent the Siberian Metallurgical Institute
is connected with industry. The Magnitogorskiy gornome-
tallurgicheskiy institut (Magnitogorsk Mining-Metallurgi-
cal Iastitute), organically bound to the Yagnitogorskly
metallurgicheskiy kombinat (Magnitogorsk ¥etallurgical
Combine), is planning a still wider conjuction of train-
ing sad factory work. The new curriculum provides for
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